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Abstract
Background: Community pharmacies are major contributors to health care systems across the world. Several studies
have been conducted to evaluate community pharmacies services in health care. The purpose of this study was to
estimate the social and economic benefits of current and potential future community pharmacies services provided by
pharmacists in health care in Portugal.
Methods: The social and economic value of community pharmacies services was estimated through a decision-model.
Model inputs included effectiveness data, quality of life (QoL) and health resource consumption, obtained though literature
review and adapted to Portuguese reality by an expert panel. The estimated economic value was the result
of non-remunerated pharmaceutical services plus health resource consumption potentially avoided. Social and
economic value of community pharmacies services derives from the comparison of two scenarios: “with service” versus
“without service”.
Results: It is estimated that current community pharmacies services in Portugal provide a gain in QoL of 8.3% and an
economic value of 879.6 million euros (M€), including 342.1 M€ in non-remunerated pharmaceutical services and 448.
1 M€ in avoided expense with health resource consumption. Potential future community pharmacies services may
provide an additional increase of 6.9% in QoL and be associated with an economic value of 144.8 M€: 120.3 M€ in non-
remunerated services and 24.5 M€ in potential savings with health resource consumption.
Conclusions: Community pharmacies services provide considerable benefit in QoL and economic value. An increase
range of services including a greater integration in primary and secondary care, among other transversal services, may
add further social and economic value to the society.
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Background
Health care systems have suffered several challenges due
to the financial crisis that affected Europe in recent years
[1]. Portugal, amongst other countries, has implemented
several measures in order to curb health care costs [2].
As a consequence, from 2011 to 2014, total health ex-
penditure decreased more than 6%, to a level of 15,681.9
million euros (M€) in 2014, which represented, approxi-
mately, 9.1% of the Gross Domestic Product (GDP) [3].
The substantial reduction of Public Health expenditure
may have a direct impact on health care services,
originating consumption restraints and ultimately limit-
ing access to health care [4–7].
Community pharmacists are major contributors to
health care system across the world. The role of the
pharmacist in the community has evolved throughout
the years, shifting from medicines to a patient-centred
approach with increased provision of clinical pharmacy
services [8–10]. Pharmacists are particularly qualified to
provide pharmacotherapeutic counselling, monitor ther-
apy outcomes, contribute to decrease the risk for unin-
tentional adverse events and prevent drug interactions
[11–15]. In addition, community pharmacists are
uniquely positioned within the health care system,* Correspondence: diana.ferreira@exigoconsultores.com
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having established a widespread network of services that
provide direct outpatient care.
Hence, it is vital to promote health interventions that
contribute, not only to a widespread access to health
care, but also to more efficient resource allocation.
Several systematic literature reviews and meta-analysis
that evaluate the impact of community pharmacies services
in health care have been conducted, revealing positive im-
pacts on patient’s outcomes, as well as economic benefits
[10, 16–18]. Specifically, services provided in cardiovascular
diseases showed a significant impact on systolic and dia-
stolic blood pressure, with reductions of 6.1 mmHg and
2.5 mmHg, respectively [19]. Moreover, there is evidence
suggesting that reducing diastolic blood pressure
(−2 mmHg) results in a 6% and 15% risk reduction of cor-
onary heart disease and stroke and transient ischemic at-
tacks, respectively [20]. Pharmaceutical services in diabetes,
asthma, smoking cessation or syringe-exchange programs
have also demonstrated health gains in the enrolled popula-
tion [11, 21–23]. Notwithstanding the positive clinical ben-
efits, these services also represent cost-effective measures,
leading to lower direct medical costs [21, 24–26].
In Portugal, all community pharmacies are privately
owned and, similarly to other countries, their core activity
is to dispense prescription and non-prescription medicines.
Even tough community pharmacies hold the exclusivity of
the first, since 2005, dispensing of the latter was authorised
outside of community pharmacies. Since 2007, the range
of pharmaceutical services provided has been widened
with the introduction, for example, of immunization ser-
vices (i.e., vaccines not included in the Nacional Vacci-
nation Plan), disease management campaigns, health
campaigns and home care support. It should be noted that
community pharmacies in Portugal are not reimbursed by
the National Healthcare System for the provision of any of
these services, but patients pay out-of-pocket for some of
them [27, 28].
A study conducted by Félix et al. [29] evaluated the im-
pact of community pharmacies’ participation in the na-
tional syringe-exchange program. This study estimated
that 7000 new human immunodeficiency virus (HIV) in-
fections were avoided during the first 8 years of the pro-
gram, resulting in overall economic savings of 400 M€ in
health care costs related to HIV [29]. Nonetheless, to date,
no study has been conducted in Portugal to globally esti-
mate the social and economic value of the full range of ser-
vices delivered by community pharmacists. Therefore this
study aimed to estimate the social and economic benefits
of current and potential future community pharmacies ser-
vices provided by pharmacists in health care, in Portugal.
Methods
The conceptual model developed evaluated the impact of
community pharmacies services through the comparison
of two scenarios: “with service” and “without service”. The
model was designed to consider micro outcomes to evalu-
ate the effectiveness of each service and macro outcomes,
such as quality-adjusted life years (QALYs) and health re-
source consumption, to allow the assessment of the aggre-
gated social and economic value of all the services.
The definition of the list of services included required
the identification of services already provided by the
Portuguese community pharmacies (current services) and
potential services that could be implemented (potential
future services).
In order to parameterize the model, a literature review
was conducted to identify the specific outcomes of every
service evaluated, including disease specific, QoL and re-
source consumption.
The model was adapted and validated to the national
reality by an expert panel.
Fig. 1 depicts briefly the steps taken in this project.
Conceptual model
A decision model was developed to estimate the social
and economic value of community pharmacies services
(Fig. 2). The comparison of both scenarios involved sev-
eral outcomes divided in three classes: therapeutic area-
specific, social and economic. Therapeutic area-specific
outcomes consisted, for example on blood pressure in
hypertension or glycated haemoglobin in diabetes.
QoL and health care resource utilisation were regarded
as social outcomes; and economic outcomes included
non-remunerated community pharmacies services costs
and health care resource utilisation costs avoided (Fig. 2).
Finally, the specific, social and economic evaluations
were the result of the difference between the scenario
with and without services delivered at community phar-
macies. Services that are not entirely focused on one
particular clinical outcome but instead have a broader
range were evaluated separately and only included the
economic value.
The model adopted a 1-year time horizon (2014) and
the societal perspective.
Pharmaceutical services included in the model
Current services are already being provided by
Portuguese community pharmacies, for example, disease
management programs, smoking cessation, specific
counselling, among others (Additional file 1: Table S1).
These were retrieved from data from Centre for Health
Evaluation & Research (CEFAR) and from public docu-
ments that specify the services that can be performed in
pharmacies in Portugal [27, 30, 31]. Potential future ser-
vices comprised services that could be provided in
Portuguese community pharmacies, including services
that were once provided by Portuguese community
pharmacists but have been discontinued, services
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performed in other countries and not yet implemented in
Portugal, services tested as part of pilot studies that have
also been discontinued and interesting services that
should be developed by national community pharmacies,
some already included in a recent legal order issued by the
Portuguese government (Additional file 2: Table S2) [32].
Finally, the services which included a broader range of
action included: medicines wastage, syringe exchange
program, medicines disposal program (Valormed), re-
search projects and pharmaceutical students’ curricular
internships.
Literature search and data extraction
An extensive comprehensive search in MEDLINE
(PubMed) was conducted in order to identify the disease
specific and economic outcomes of pharmaceutical
Fig. 2 Conceptual Model
Fig. 1 Summary study methodology
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services. The search included articles published before
July 2015 studying pharmaceutical services in the com-
munity pharmacy context. The search strategy included
terms for the pharmacist or community pharmacy,
pharmaceutical services and social and economic end-
points (Additional file 3: Table S3). Language restrictions
were adopted for English and Portuguese articles. A
search in Google and GoogleSchoolar was also con-
ducted to find any additional or grey literature. In
addition, studies reporting on national community phar-
macies services presented at congresses or available as
reports were requested to CEFAR.
Inclusion criteria included services or observational
studies conducted either in community pharmacies with
results (clinical, social or economic) before and after the
service implementation or in participants’ groups with
and without service. Studies included in the quantitative
synthesis had to report endpoints of interest (clinical,
social and/or economic). Unoriginal work (reviews,
meta-analysis, editorials and letters to the editor),
pharmaceutical services performed in hospitals or in the
health maintenance organization setting, or projects
conducted by pharmacy students were excluded.
Whenever the abstract had insufficient detail to assess
for inclusion criteria, the record was included for full-
text revision. After reviewing titles and abstracts, a hard
copy of each record that met inclusion criteria was ob-
tained for full-text review.
Data from studies that met inclusion criteria were ex-
tracted from each record: author, year of publication,
condition targeted, number of patients enrolled and out-
comes reported (clinical, social or economic) before and
after the service implementation or in the control and
intervention groups.
Expert panel
After data extraction, a synthesis of the reviewed data
was presented to a national expert panel of seven phar-
macists, specialists in pharmaceutical care, and two phy-
sicians. The pharmacists were selected based on their
experience in pharmaceutical services in community
pharmacies and are all considered experts in this field;
additionally, the panel presented geographic heterogen-
eity. Physicians selected present deep knowledge and
vast experience in the relation between community
pharmacies and primary care, and as so were able to
quantify the impact of pharmaceutical services in pa-
tients’ QoL and at an economic level. All the experts
gave their oral consent for participating in this study.
Experts were asked to validate and adjust collected
data to the Portuguese reality according to their experi-
ence and expectations, and whenever data was unavail-
able, experts were asked to suggest an estimated value
based on their experience. Data was collected individu-
ally from each expert in order to reflect the possible het-
erogeneity in their practice; no consensus was aimed to
be achieved.
A meeting was held with the pharmacists’ expert panel
in order to discuss the pharmaceutical services included
in the model, covered population, time spent by a
pharmacist in a specific service, number of services per-
formed and specific endpoints related to the therapeutic
area, whenever this information was lacking in the litera-
ture or not available from CEFAR data. For this meeting,
Fig. 3 PRISMA flow-chart of literature review
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data collection was obtained with an electronic system,
which required the experts to answer the questions in a
device connected to the software. After all experts had
provided their responses, aggregated mean values and
standard deviations or frequency of responses, were
automatically presented in the computer screen. Invited
physicians were interviewed individually regarding data
about health resource consumptions and QoL. Both
meetings with the physicians were conducted using a
structured questionnaire where their answers were
noted. No interview guide was developed, but all the
meetings were conducted by the same person in order
to guarantee homogeneity in data collection.
Following the expert panel meeting, mean estimated
values were incorporated in the model. Services consid-
ered irrelevant in the Portuguese context by the pharma-
cist experts were excluded from the model.
Resources utilisation and costs
The annual number of community pharmacies services
was directly obtained from the study conducted by Pita
Barros et al. [33], which was further completed with data
directly requested to the authors. The amount of annual
services was then divided by the mean number of annual
services per patient, thus obtaining the covered popula-
tion. Whenever the amount of a specific service was not
available in the study by Pita Barros et al. [33], data was
provided by CEFAR. CEFAR possesses data from a rep-
resentative sample of community pharmacies from
which the annual number of pharmaceutical services
and their respective cost for the patient can be extracted;
however, not all community pharmacies register services
provided, particularly when services are free of charge. If
the amount of a specific service was not available in the
study by Pita Barros et al. neither in CEFAR data, the es-
timated mean number of services provided per year was
elicited by the expert panel of pharmacists.
The economic value provided by non-remunerated
pharmaceutical services derived from the pharmacy cost
per minute (0.53€) [34] multiplied by the time spent on
each service, obtained from the study conducted by Pita
Barros et al. [33], and by the estimated number of ser-
vices performed. Whenever adequate, the resulting cost
was then subtracted by the patients’ charged price, ob-
tained from CEFAR data [34, 35].
Concerning the economic impact of pharmaceutical
services, the cost of a physician visit was estimated con-
sidering the costs and the number of physician visits
performed. The cost of each physician visit used (67.02
€) is a weighted average [36] of the cost of primary care
general practitioner visit in Portugal (68.60€) [37] and
the cost of specialist visit (63.19 €) in secondary care
(the cost of a secondary care visit was retrieved from a
Ministry of Health source which stipulates the agreed
cost to pay the hospitals for that visit, this value may be
lower than the actual value of the visit) [38].
A similar cost estimating process was used for the
emergency-room visits. Hospital funding regarding
emergency-rooms is allocated based on three types of emer-
gency services and respective funding levels [38]. The cost
of each level was then multiplied by the number of
emergency-rooms visits performed on the hospitals of each
level [36]. As a result, the average weighted cost incorpo-
rated in the model for an emergency-room visit was 71.86 €.
The average cost of hospitalisation was directly collected
from the Contract Program of Central Administration of
the Health System (2,120.28 €), except for hospitalisation
related to diabetes, asthma, hypertension, blood coagula-
tion variations, chronic obstructive pulmonary disease
(COPD) and dyslipidaemia [38]. For these situations, a
specific cost was estimated for each therapeutic area, link-
ing the International Classification of Diseases (ICD-9)
with the respective most frequent codes of the diagnosis-
related groups (DRG). The proportion of selected DRG
and the associated price were validated by the physician
experts.
The social and economic impact in specific chronic
conditions was included in the value provided by overall
current community pharmacies services.
Other current services (syringe-exchange program,
medicines disposal program and research projects) were
evaluated according to the time spent by the pharmacist
multiplied by the pharmacy cost per minute [34]. The
additional value for money of the syringe-exchange pro-
gram was estimated in a previous study, conducted in
Portugal in 2002 [29] and updated using the Consumer
Price Index variation for 2014 (the last year available)
and then multiplied by the number of syringes ex-
changed when community pharmacies were not involved
in the syringe exchange national program (year 2013).
The economic value associated with the medicines
wasted management took into account the role of phar-
macists in the promotion of patient adherence and con-
sequently the mean number of packages consumed due
to the service. The latter was then multiplied by the cost
per package attributable to non-adherence, previously
described in the literature (2.85 €) [39].
The non-remunerated value related to the services of
community pharmacies in pharmaceutical students’ cur-
ricular internships was assessed by allocating the propor-
tion of faculty fees corresponding to the pharmaceutical
students’ curricular internship in the pharmacy, which is
currently granted to the faculties.
Results
Literature review
The literature review identified 42,919 records in MED-
LINE (PubMed) and 43 additional records (posters and
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reports) were provided by CEFAR (Fig. 3). The initial
screening process, through title and abstracts reading,
excluded mainly opinion articles or articles reporting
secondary data (derived from literature reviews or meta-
analysis). The most common reasons for exclusion after
full-text reading were records of services provided by
hospital pharmacies, health maintenance organizations,
services conducted by pharmacy students or not evaluat-
ing services previously selected to be included in the
model.
Expert panel
The expert panel decided consensually that some pro-
posed services should be removed from the model. In
current services, inspection of first aids kits was re-
moved, due to the low availability of this service in Por-
tuguese community pharmacies. Also, in potential future
services, alcohol cessation and collection of biological
products were removed since they were considered a
multidisciplinary service not performed exclusively by
pharmacists.
Current services
The social and economic value of community pharma-
cies services is depicted in Table 1. The added value of
community pharmacies services was the result of the dif-
ference between a scenario with and a scenario without
the evaluated services. Table 1 also identifies the esti-
mated population covered in total (which represents
40.3% of the Portuguese population), the total number
of services and total pharmaceutical time spent to pro-
vide such services.
It is estimated that current community pharmacies
services represent a gain of 8.3% in QoL, providing
260,245 additional QALYs to the covered population in
the year of 2014 (Table 1). The aggregated economic
value provided by current services represents an added
value to the society of 879.6 M€ (Table 1). This value is
further divided in three main areas: 50.9% related to
health care resource utilisation (448.1 M€), 38.9% from
non-remunerated pharmaceutical services related with
specific therapeutic areas (342.1 M€) and 10.2% from
other non-remunerated pharmaceutical services with
Table 1 Social and economic value of the current community pharmacies services
Current services
With service Without service Difference
Population Covered (n) 4,180,190 4,180,190 0
Estimated number of pharmaceutical services (n) 120,675,438 0 120,675,438
Time spent in services (hours) 11,087,135 0 11,087,135
Social Value
Quality of Life
Quality of Life (growth rate, %) 0.813 0.751 0.062 (+8.3%)
Quality adjusted life years 3,399,191 3,138,946 260,245
Health Resource Utilisation (n) 20,818,175 26,853,745 −6,035,571
Physician visits (n) 17,881,598 23,872,706 −5,991,108
Emergency-room visits (n) 2,871,217 2,893,271 −22,054
Hospitalisations (n) 65,359 87,768 −22,409
Economic Value
Total cost (€) 1, 192.2 M€ 2, 071.9 M€ −879.6 M€
Community pharmacy (€)
Community pharmacist’ service (monetary compensated and non-monetary compensated) −352.1 M€ 0.0 € −352.1 M€
Patients 10.0 M€ 0.0 € 10.0 M€
Cost of Health Resource Utilisation (€)
Physician visits 1, 198.4 M€ 1, 599.9 M€ −401.5 M€
Emergency-room visits 206.3 M€ 207.9 M€ −1.6 M€
Hospitalisations 134.4 M€ 179.4 M€ −45.0 M€
Other costs (€)
Medicines waste management 14.9 M€ 85.0 M€ −70.1 M€
Syringe exchange program −6.3 M€ −0.3 M€ −6.0 M€
Others −13.4 M€ 0 −13.4 M€
M€, Million euros
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value for the society (89.5 M€). These other services
comprise community pharmacists’ contributions to med-
icines wastage management, syringe-exchange program,
voluntary participation in the Valormed program (medi-
cines disposal program), research projects and contribu-
tions to pharmaceutical students’ curricular internships.
Together, the services on medicines wastage and
syringe-exchange programs are estimated to generate a
value of 76.1 M€ to society.
Previous results can be further detailed in three major
health areas: chronic conditions/therapies, mother and
child health and transversal services, which may have
held societal values of 187.6 M€, 13.3 M€ and 589.3 M€,
respectively. Services provided in chronic conditions/
therapies are estimated to have a positive impact of 8.0%
increment in QoL, having allowed 120,604 additional
QALYs in 2014. Moreover, these sets of services are esti-
mated to avoid 1,480,442 physician visits, 13,101
emergency-room visits and 12,962 hospitalisations.
Mother and child health services are estimated to cover
annually 654,285 mothers or children and to provide a
0.2% increase in QoL, with an added economic value of
13.3 M€. Evidence suggests that mother and child ser-
vices do not impact health resource utilisation and
therefore the economic value provided derives exclu-
sively from non-remunerated community pharmacies
services. Transversal services include services in several
areas, such as non-prescription medicines counselling,
multidose drug dispensing or domiciliary support. These
services are estimated to increase QoL in 12.7% and hold
an economic value to society of 589.3 M€ (266.3 M€ in
non-remunerated community pharmacies services and
323.0 M€ in avoided costs with health resource utilisa-
tion). In this specific setting (transversal services), a total
of 4,510,665 physician visits, 8953 emergency-room
visits and 9446 hospitalisations were estimated to have
been avoided due to community pharmacies services.
Services in specific chronic conditions
Within chronic conditions, the two areas where com-
munity pharmacies services were most valued were
hypertension and diabetes. Services provided in hyper-
tension are estimated to cover 828,216 patients and to
be associated with an average reduction of 14.5 mmHg
(standard error: 4.0 mmHg) in mean systolic blood
pressure. A QoL increment of 5.7% is estimated in the
covered population, representing a benefit of 33,129
additional QALYs. Other social benefits comprise
1,549,094 avoided physician visits, 7557 avoided
emergency-rooms visits and 7557 avoided hospitalisa-
tions. Estimated added economic value totalizes
147.6 M€: 119.3 M€ representing savings in health re-
sources’ utilisation and 28.3 M€ provided by non-
remunerated community pharmacies services.
Regarding services in diabetes, a total of 286,186 covered
patients were estimated with a decrease in glycated haemo-
globin of 0.7 percentage points. The estimated social value
achieved a 4.7% gain in QoL and 10,707 additional QALYs.
The utilisation of pharmacy services was estimated to avoid
279,807 medical acts: 274,577 physician visits, 2615
emergency-room visits and 2615 hospitalisations.
Potential future services
Pharmaceutical services potentially considered in the
near future but not yet provided in community pharma-
cies, such as, repeat dispensing, patient call-back systems
or medication reconciliation (from inpatient to out-
patient setting) were also evaluated.
Overall future community pharmacies services may in-
crease QoL by 6.9% in 1,724,274 additional patients to
be potentially covered (16.6% of the Portuguese popula-
tion). This increment could possibly be translated in
75,640 additional QALYs. Moreover, it could eventually
have an impact on health resource consumption, avoid-
ing 363,608 physician visits, 39 emergency-room visits
and 39 hospitalisations. The added economic value of
the broader range of potential future community phar-
macies services may achieve 144.8 M€ (Table 2).
The evaluation of the potential future services can be
further divided in three categories: integration with pri-
mary care, integration with secondary care and transver-
sal services.
Integration with primary care could lead to an increase
in QoL by 4.0% and a gain of 23,116 additional QALYs.
The estimated economic value provided to society could
sum up to 110.2 M€, which is the result of 102.5 M€ in
non-remunerated pharmaceutical services, 7.7 M€, 2.8
thousand € and 81.721 thousand € in avoided physician
visits, emergency-room visits and hospitalisations,
respectively.
Integration with secondary care contemplated the pos-
sibility of community pharmacies to dispense medicines
currently dispensed exclusively at hospital pharmacies or
to adjust dosing regimens in anticoagulation therapy,
among others. These sets of services are estimated to in-
crease by 10.2% the QoL of the potentially covered
population (835,703 patients) and to add 52,309 QALYs.
The economic value provided to society could be the re-
sult of non-remunerated community pharmacies services
(11.0 M€) and prevented physician visits (16.7 M€),
summing 27.7 M€. Finally, transversal services might
benefit the society in 6.8 M€ and lead to a 1.1% increase
in 26,185 patients’ QoL.
Discussion
From 2011 until 2014, Portugal was subject to an inter-
national financial assistance program which led to the
implementation of several austerity measures impacting
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the socio-economic conjecture of the country [40]. The
Portuguese National Health Service has recently cele-
brated 35 years of existence, health policy challenges to
sustain the basic principles of its foundation – universal
and general coverage, equity in access and tending to-
wards free services – have been in the horizon [41]. In
order to preserve such values, it is urgent to efficiently
allocate resources and to promote structural reforms in
health care services.
Community pharmacists already play a crucial role in
Public Health and their widespread network of services
is an important asset in access to healthcare. Therefore,
the purpose of this study was to estimate the social and
economic value of current and potential future commu-
nity pharmacies services in health care, in Portugal.
From the social perspective, the current estimated an-
nual value of pharmaceutical services in the community
is an overall increment in QoL of 8.3%, representing
260,245 additional QALYs. Moreover, potential future
services could be accountable for an additional increase
of 6.9% in QoL and 75,650 QALYs.
The economic value of community pharmacies services
was demonstrated by the generated 879.6 M€ savings, at-
tributable mainly to the health resource utilisation averted
and the non-remunerated services of pharmacists. Putting
these results into context, the generated 879.6 M€ savings
represented 5.6% of the Portuguese Public Health expend-
iture and 0.5% of the GDP, in 2014 [3]. Savings could
amount to more 144.8 M€ if one considers the potential
future integration of community pharmacies in primary
and secondary care services and other transversal services.
This is the first study that has ever suggested social
and economic value for nationwide services of commu-
nity pharmacies. Previously published systematic reviews
also demonstrated clinical, social and economic benefits
of specific community pharmacies services worldwide
[16, 18, 42–44]. Overall assessment produced a positive
impact on clinical, social and economic endpoints,
which is in line with the present study results. Most
international studies, focused on particular diseases or
conditions, showed favourable results in clinical end-
points such as glycated haemoglobin, lipid parameters or
blood pressure [11–13, 21, 45], which was concordant
with other Portuguese published studies [46–51]. These
studies reported mainly outcomes in patients with dia-
betes, hypertension, dyslipidaemia, asthma or COPD.
For example, a meta-analysis of pharmaceutical services
showed a decrease in glycated haemoglobin of 1.8%,
whereas this study conducted in Portugal suggest a re-
duction of 0.7%; and for systolic and diastolic blood
Table 2 Social and economic value of the future community pharmacies services
Potential future services
With service Without service Difference
Population Covered (n) 1,724,274 1,724,274 0
Estimated number of pharmaceutical services (n) 46,870,802 0 46,870,802
Time spent in services (hours) 3,807,870 0 3,807,870
Social Value
Quality of Life
Quality of Life (growth rate, %) 0.684 0.640 0.044 (+6.9%)
Quality adjusted life years 1,178,882 1,103,242 75,640
Health Resource Utilisation (n) 8,079,565 8,443,250 −363,685
Physician visits (n) 6,848,352 7,211,960 −363,608
Emergency-room visits (n) 1,215,835 1,215,873 −38
Hospitalisations (n) 15,379 15,417 −38
Economic Value
Total cost (€) 458.1 M€ 602.9 M€ −144.8 M€
Community pharmacy (€)
Community pharmacist’ service (monetary compensated and non-monetary compensated) −120.3 M€ 0 € −120.3 M€
Patients 0 € 0 € 0 €
Cost of Health Resource Utilisation (€)
Physician visits 459.0 M€ 483.3 M€ −24.4 M€
Emergency-room visits 87.4 M€ 87.4 M€ 0.0 M€
Hospitalisations 32.1 M€ 32.2 M€ −0.1 M€
M€, Million euros
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pressure, this meta-analysis presented a mean decrease
of 7.8 mmHg and 2.9 mmHg, respectively, which were
higher than the reductions considered in this study of
3.4 mmHg and 1.5 mmHg, respectively [17, 48]. Services
in weight management, smoking cessations or adherence
by both national and international literature were re-
ported in other studies and also evaluated in this eco-
nomic model [49, 52, 53]. A recent systematic review of
cost-effectiveness of professional pharmacy services con-
cluded that community pharmacies services may im-
prove patients’ health with a beneficial economic impact
to health care systems, which was in line with the
current study [44].
Throughout the literature review it was noteworthy
the surplus of studies conducted in the United Stated of
America (USA), in comparison with other countries. In
fact, USA was pioneer in implementing a set of mea-
sures to acknowledge community pharmacies and their
role in providing pharmaceutical care, such as the possi-
bility for flu vaccine administration and other health
care programmes [18, 54]. This set of measures pro-
motes the integration of pharmacists in the health care
team and advocates for the provision of pharmaceutical
care [17]. Another study conducted in Ireland showed
that favourable policy incentives may lead to a better
quality of pharmaceutical services [55], reinforcing the
contribution of each countries’ pharmaceutical policies
in promoting services with great value to the health care
system.
Being a pioneer research in this field, this study bears
limitations and caveats that must be addressed. First of all,
community pharmacies services have existed for several
decades. Hence, a scenario which simulates the absence of
pharmaceutical services is almost impossible to achieve,
and so no natural comparator scenario was possible. On
the other hand, this study also anticipated some of the
consequences that hypothetical future services might have
in health care.
Despite the assumptions associated with future services,
it is important to point out that some of the included ser-
vices had already been provided or piloted in Portugal and
others are already delivered in other countries. In the lat-
ter case, simulations were supported by studies previously
conducted in other countries and validated by the expert
panel. As such, results presented must be interpreted hav-
ing these limitations into consideration.
Throughout the conducted literature review, there was
a limited availability of studies reporting QoL and health
resource utilisation. Moreover, it was observed that the
likelihood of reporting QoL and economic data was as-
sociated with the robustness of the service that was con-
sequently associated with positive outcomes, which in
itself may be a source of bias [11, 12, 21]. Despite this
limitation, data retrieved from internationally performed
services were always subjected to expert validation, in
order to adjust data to the Portuguese context.
Published evidence of pharmaceutical care is mostly de-
rived from USA [17, 18, 56], whose health care system
presents major differences in comparison with Europe.
Nevertheless, accounted differences regarding health re-
source consumption were adjusted to the Portuguese con-
text by national expert physicians. Also, costs associated
with health resource utilisation were exclusively retrieved
from national sources.
Despite the limitations, the expert panel was granted
the possibility to exclude services not considered rele-
vant in the national setting. Consequently, the developed
model included exclusively pertinent services provided
by Portuguese community pharmacists, validated by
Portuguese experts, which could reduce the potential
impact that outcomes of services conducted internation-
ally might have when transposed to the national context.
Furthermore, this study evaluated, simultaneously, a
substantial amount of services from three major per-
spectives: clinical, social and economic. The definition of
clinical outcomes allowed a micro evaluation of each
service separately. Further aggregation and comparison
of services was possible due to the inclusion of macro
outcomes, such as QoL (social) and costs associated with
health resource utilisation (economic).
Another accounted advantage was the contribution of
CEFAR that provided real-world data on services con-
ducted and prices charged to the patients, within a rep-
resentative sample of community pharmacies (more
than 75% of Portuguese community pharmacies). Al-
though much of the research conducted by CEFAR was
not published, it represents the national reality and may
reduce the impact of publication bias.
Moreover, the cost of pharmaceutical activities and
time spent with services used to estimate non-
remunerated pharmaceutical services were retrieved
from previously conducted studies in Portugal with a
representative sample of community pharmacies, redu-
cing the potential impact that services led elsewhere
could have had on the developed model [33–35].
Further studies with sound clinical, social and eco-
nomic outcomes are needed in order to build a growing
body of evidence of cost-effectiveness of community
pharmacies services. Accurate real-world studies, with
control groups, evaluating clinical, social and/or eco-
nomic outcomes of pharmaceutical services in several
therapeutic areas, for instance, diabetes, hypertension,
asthma or dyslipidaemia, should be promoted in order
to update the current model with services conducted in
the Portuguese real-life context and real-world data.
In 2007, the Portuguese legislation recognised commu-
nity pharmacies as adequate sites to provide pharma-
ceutical services, allowing several services to be provided
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by community pharmacists [57, 58]. In 2014, an agreement
between National Association of Pharmacies and the Min-
istry of Health established several services such as the re-
start of the syringe-exchange program in community
pharmacies, and the promotion of medication adherence
in diabetes patients to promote Public Health [59]. More
recently, the government has established the intention to
enhance community pharmacies services in order to pro-
mote the rational utilisation of medicines, close relation-
ship with the National Health System and delegate services
currently available at hospital level, namely the supply of
medicines for oncology and transmissible diseases, cur-
rently exclusively available at hospital pharmacies [32].
Conclusions
In conclusion, this study highlights the importance of
community pharmacies services in health care, revealed
by the high social impact on patients’ QoL and the sub-
stantial economic value to society. Similarly to other
countries, policy and economic incentives to pharma-
ceutical services conducted in community pharmacies
are justified and may further lead to an increased social
and economic benefit on a broader range of patients.
Additional files
Additional file 1: Table S1. Current community pharmacist’s services
evaluated. (DOCX 26 kb)
Additional file 2: Table S2. Future community pharmacist’s services
evaluated. (DOCX 24 kb)
Additional file 3: Table S3. Search strategy. (DOCX 28 kb)
Abbreviations
CEFAR: Centre for Health Evaluation & Research; COPD: Chronic obstructive
pulmonary disease; DRG: Diagnosis-related groups; GDP: Gross Domestic
Product; HIV: Human immunodeficiency virus; M €: Million euros;
QALYs: Quality-adjusted life years; QoL: Quality of life; USA: United States of
America
Acknowledgements
The authors would like to thank Isabel Luz, José Luís Biscaia, Professor
Margarida Caramona, Mónica Condinho, Narcisa Dias, Rui Cernadas, Rute
Horta and Sílvia Rodrigues for their valuable and insightful contribute as
members of the expert panel.
Funding
Portuguese Pharmaceutical Society contracted Exigo Consultores for the
development of the project. Jorge Félix, Diana Ferreira, Marta Afonso-Silva,
Marta Gomes, César Ferreira, Melina Mota, Björn Vandewalle and Sara Marques
are employed by Exigo Consultores. Contractually binding obligations ensured
the full independence of the design, statistical analysis and data collection.
Bruno Macedo was at the time of the study an employee and Ema Paulino is
an elected board members of the sponsor. Carlos Maurício Barbosa was at the
time of the study an elected board member of the sponsor.
Availability of data and materials
Data about community pharmacy practice are available upon request to National
Association of Pharmacies for researchers.
Authors’ contributions
JF, DF, MAS, MVG, BV, EP, BM, CMB contributed for the conception of the
study; DF, MVG, CF, SM, MM, SC, MC, IT contributed to data collection; JF, BV
and SM developed the model; JF, MAS, MVG, CF, BV, SM and MM analysed
and interpreted the data; JF, MVG and CF drafted the manuscript; DF, MAS,
BV, SM, MM, SC, MC, IT, EP, BM and CMP did a critical revision of the article;
all authors read and approved the final version of the manuscript.
Ethics approval and consent to participate
Not applicable. This study did not include human participants.
Consent for publication
Not applicable.
Competing interests
We have read the journal’s policy and the authors of this manuscript have
the following competing interests: Suzete Costa, Maria Cary and Inês Teixeira
are employed by a research institution (CEFAR); Ema Paulino was at the time
of the study development and currently an elected board member of a
professional society; Carlos Maurício Barbosa was at the time of the study
development an elected board member of a professional society.
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published
maps and institutional affiliations.
Author details
1Exigo Consultores, Lisbon, Portugal. 2Centre for Health Evaluation &
Research, National Association of Pharmacies (CEFAR), Lisbon, Portugal.
3Portuguese Pharmaceutical Society, Lisbon, Portugal. 4Department of Drug
Sciences, Faculty of Pharmacy, University of Porto, Porto, Portugal.
Received: 31 January 2017 Accepted: 8 August 2017
References
1. Karanikolos M, Mladovsky P, Cylus J, Thomson S, Basu S, Stuckler D, et al.
Financial crisis, austerity, and health in Europe. Lancet (London, England).
2013;381(9874):1323–31.
2. Vogler S, Zimmermann N, Leopold C, de Joncheere K. Pharmaceutical
policies in European countries in response to the global financial crisis.
South Med Rev. 2011;4(2):69–79.
3. National Statistics Institute (INE). 2015. https://www.ine.pt/xportal/
xmain?xpgid=ine_main&xpid=INE. Accessed 8 Feb 2016.
4. Heras-Mosteiro J, Legido-Quigley H, Sanz-Barbero B, Otero-Garcia L. Health
Care Austerity Measures in Times of Crisis: The Perspectives of Primary
Health Care Physicians in Madrid, Spain. Int J Health Serv. 2016;46(2):283–99.
5. Cervero-Liceras F, McKee M, Legido-Quigley H. The effects of the financial
crisis and austerity measures on the Spanish health care system: a
qualitative analysis of health professionals' perceptions in the region of
Valencia. Health Policy. 2015;119(1):100–6.
6. Bosch X, Moreno P, Lopez-Soto A. The painful effects of the financial crisis
on Spanish health care. Int J Health Serv. 2014;44(1):25–51.
7. Perelman J, Felix S, Santana R. The great recession in Portugal: impact on
hospital care use. Health Policy. 2015;119(3):307–15.
8. Kaboli PJ, Hoth AB, McClimon BJ, Schnipper JL. Clinical pharmacists and
inpatient medical care: a systematic review. Arch Intern Med. 2006;166(9):
955–64.
9. Viswanathan M, Kahwati LC, Golin CE, Blalock SJ, Coker-Schwimmer E, Posey
R, et al. Medication therapy management interventions in outpatient
settings: a systematic review and meta-analysis. JAMA Intern Med. 2015;
175(1):76–87.
10. Perez A, Doloresco F, Hoffman JM, Meek PD, Touchette DR, Vermeulen LC,
et al. ACCP: economic evaluations of clinical pharmacy services: 2001-2005.
Pharmacotherapy. 2009;29(1):128.
11. Bunting BA, Cranor CW. The Asheville project: long-term clinical, humanistic, and
economic outcomes of a community-based medication therapy management
program for asthma. J Am Pharm Assoc (2003). 2006;46(2):133–47.
12. Bunting BA, Smith BH, Sutherland SE. The Asheville project: clinical and
economic outcomes of a community-based long-term medication therapy
Félix et al. BMC Health Services Research  (2017) 17:606 Page 10 of 12
management program for hypertension and dyslipidemia. J Am Pharm
Assoc (2003). 2008;48(1):23–31.
13. Bosse N, Machado M, Mistry A. Efficacy of an over-the-counter intervention
follow-up program in community pharmacies. J Am Pharm Assoc. 2012;
52(4):535–40.
14. Eickhoff C, Hämmerlein A, Griese N, Schulz M. Nature and frequency of
drug-related problems in self-medication (over-the-counter drugs) in daily
community pharmacy practice in Germany. Pharmacoepidemiol Drug Saf.
2012;21(3):254–60.
15. Ernst ME, Doucette WR, Dedhiya SD, Osterhaus MC, Kumbera PA, Osterhaus
JT, et al. Use of point-of-service health status assessments by community
pharmacists to identify and resolve drug-related problems in patients with
musculoskeletal disorders. Pharmacotherapy. 2001;21(8):988–97.
16. Chisholm-Burns MA, Graff Zivin JS, Lee JK, Spivey CA, Slack M, Herrier RN,
et al. Economic effects of pharmacists on health outcomes in the United
States: a systematic review. Am J Health Syst Pharm. 2010;67(19):1624–34.
17. Chisholm-Burns MA, Kim Lee J, Spivey CA, Slack M, Herrier RN, Hall-Lipsy E,
et al. US pharmacists' effect as team members on patient care: systematic
review and meta-analyses. Med Care. 2010;48(10):923–33.
18. Touchette DR, Doloresco F, Suda KJ, Perez A, Turner S, Jalundhwala Y, et al.
Economic evaluations of clinical pharmacy services: 2006-2010.
Pharmacotherapy. 2014;34(8):771–93.
19. Lewington S, Clarke R, Qizilbash N, Peto R, Collins R. Age-specific relevance
of usual blood pressure to vascular mortality: a meta-analysis of individual
data for one million adults in 61 prospective studies. Lancet (London,
England). 2002;360(9349):1903–13.
20. Cook NR, Cohen J, Hebert PR, Taylor JO, Hennekens CH. Implications of
small reductions in diastolic blood pressure for primary prevention. Arch
Intern Med. 1995;155(7):701–9.
21. Cranor CW, Bunting BA, Christensen DB. The Asheville project: long-term
clinical and economic outcomes of a community pharmacy diabetes care
program. J Am Pharm Assoc (Wash). 2003;43(2):173–84.
22. Kwon JA, Anderson J, Kerr CC, Thein HH, Zhang L, Iversen J, et al. Estimating
the cost-effectiveness of needle-syringe programs in Australia. AIDS. 2012;
26(17):2201–10.
23. Newton J. Task group 3 of the pharmacy and public health forum.
Consolidating and developing the evidence base and research for
community pharmacy’s contribution to public health: a progress report
from task group 3 of the pharmacy and public health forum. London:
Public Health England; 2014.
24. Ekpu VU, Brown AK. The economic impact of smoking and of reducing
smoking prevalence: review of evidence. Tobacco use insights. 2015;8:1–35.
25. Houle SK, Chuck AW, McAlister FA, Tsuyuki RT. Effect of a pharmacist-
managed hypertension program on health system costs: an evaluation of
the study of cardiovascular risk intervention by pharmacists-hypertension
(SCRIP-HTN). Pharmacotherapy. 2012;32(6):527–37.
26. Garrett DG, Bluml BM. Patient self-management program for diabetes: first-
year clinical, humanistic, and economic outcomes. J Am Pharm Assoc
(2003). 2005;45(2):130–7.
27. Martins SF, van Mil JW, da Costa FA. The organizational framework of
community pharmacies in Europe. Int J Clin Pharm. 2015;37(5):896–905
28. Martins L, Queiros S. Competition among pharmacies and the typology of
services delivered: the Portuguese case. Health Policy. 2015;119(5):640–7.
29. Felix J, Inês M, Acosta C. Exigo Consultores. Estimativa do Impacto do Programa
"Diz Não a Uma Seringa em Segunda Mão" no Risco de Infecção por VIH/SIDA
na População Portuguesa de Utilizadores de Droga Injectada. Lisbon: Direção-
Geral da Saúde - Programa Nacional para a infeção VIH/SIDA; 2002.
30. Costa S, Santos C, Silveira J. Community pharmacy services in Portugal. Ann
Pharmacother. 2006;40(12):2228–34.
31. Martins S, Alves da Costa F, Caramona M. Implementação de Cuidados
Farmacêuticos em Portugal, seis anos depois. Revista Portuguesa de
Farmacoterapia. 2013;5(4):255–63.
32. Act of 2016, Order No. 199/2016 (Jan 7 2016).
33. Pita Barros P, Martins B, Moura A, Teixeira I, Costa S, Queiros S. The
pharmacists’ and patients’ side of policy measures in pharmaceutical
markets: the effects of changing pharmacy margins. Berlin: ISPOR - 15th
Annual European Congress; 2012.
34. Pita Barros P, Martins B, Moura A. In: A Economia da Farmácia e o Acesso ao
Medicamento Estudo da Nova School of Business & Economics [in
Portuguese]. 2012. https://momentoseconomicos.files.wordpress.com/2012/
09/estudo-unl_conclusc3b5es_vfinal.pdf. Accessed 12 Aug 2015.
35. Gouveia M, Machado F, Mendes Z, Costa S. Free but valuable: the economic
significance of services provided by Portuguese pharmacies. Lisbon,
Portugal: 70th FIP World Congress of Pharmacy and Pharmaceutical
Sciences; 2010.
36. Administração Central de Sistemas de Saúde (ACSS). In: Estatística do
Movimento Assistencial, Hospitais e SNS [in Portuguese]. 2005. http://www2.
acss.min-saude.pt/Portals/0/DownloadsPublicacoes/SNS/Info_Activid/
SNSa%C3%BAde.pdf. Accessed 18 Sep 2015.
37. Gouveia M, Nogueira da Silva S, Oliveira P, Miguel LS, Grupo de Trabalho da
Associação Portuguesa de Economia da Saúde. In: Análise dos Custos dos
Centros de Saúde e do Regime Remuneratório Experimental [in
Portuguese]. 2007. http://www2.portaldasaude.pt/NR/rdonlyres/4B0B71BD-
1620-4168-BB98-60134AB16A49/0/Relat%C3%B3rioAPESRRE.pdf. Accessed 18
Sep 2015.
38. Administração Central de Sistemas de Saúde (ACSS). In: Contrato-Programa
2014 - Metodologia para definição de preços e fixação de objetivos [in
Portuguese]. 2013. http://www.acss.min-saude.pt/wp-content/uploads/2016/
07/Contrato-Programa_HH_ULS_2014.pdf. Accessed 18 Sep 2015.
39. Mendes Z, Crisóstomo S, Martins AP, Batel Marques F, Rodrigues V, Fontes
Ribeiro C. The cost of wasted medicines in Portugal. Dublin, Theatr Irel:
ISPOR 10th annual European congress; 2007.
40. Directorate-General for Economic and Financial Affairs. In: The economic
adjustment Programme for Portugal: European Commission [in Portuguese].
2011. http://ec.europa.eu/economy_finance/publications/occasional_paper/
2011/pdf/ocp79_en.pdf. Accessed 12 Aug 2015.
41. Marinho RT, Pestana PC. Ten achievements for 35 years of the Portuguese
National Health Service (1979-2015): looking back, planning the future. Acta
medica portuguesa. 2015;28(2):135–7.
42. De Rijdt T, Willems L, Simoens S. Economic effects of clinical pharmacy
interventions: a literature review. Am J Health Syst Pharm. 2008;65(12):1161–72.
43. Schumock GT, Butler MG, Meek PD, Vermeulen LC, Arondekar BV, Bauman
JL. Evidence of the economic benefit of clinical pharmacy services: 1996-
2000. Pharmacotherapy. 2003;23(1):113–32.
44. Malet-Larrea A, Garcia-Cardenas V, Saez-Benito L, Benrimoj SI, Calvo B,
Goyenechea E. Cost-effectiveness of professional pharmacy services in
community pharmacy: a systematic review. Expert Rev Pharmacoecon
Outcomes Res. 2016;16(6):747–58.
45. Tommelein E, Mehuys E, Van Hees T, Adriaens E, Van Bortel L, Christiaens T,
et al. Effectiveness of pharmaceutical care for patients with chronic
obstructive pulmonary disease (PHARMACOP): a randomized controlled trial.
Br J Clin Pharmacol. 2014;77(5):756–66.
46. Horta MR, Costa S, Inácio S, Mendes Z. National Medication Review
Campaign in the elderly population: Portuguese pharmacies unveil the
brown bag. Basel, Switzerland: 68th FIP World Congress of Pharmacy and
Pharmaceutical Sciences; 2008.
47. Madeira A, Costa S, Mendes Z, Inácio S, Vaz M, Teles Araújo A, et al. Asthma
National Campaign: Portuguese pharmacies identify non-controlled asthma
patients. Basel, Switzerland: 68th FIP World Congress of Pharmacy and
Pharmaceutical Sciences; 2008.
48. Martins AP, Costa S, Horta MR, Alves da Costa F, Miranda A, Ferreira AP, et
al. Evaluating the Portuguese pharmacy-based diabetes management
program. Where do we stand now? Basel, Switzerland: 68th FIP World
Congress of Pharmacy and Pharmaceutical Science; 2008.
49. Santos R, Costa S, Mendes Z, Crisóstomo S, De Pádua F, Morais de Almeida
M, et al. Smoking cessation National Campaign: Portuguese pharmacies
help smokers quit. Basel, Switzerland.: 68th FIP World Congress of Pharmacy
and Pharmaceutical Science; 2008.
50. Santos R, Costa S, Mendes Z, Guerreiro JP, de Pádua F, Carvalho D. Weight
Control & Cardiovascular Risk Assessment National Campaign: Portuguese
pharmacies identify high risk patients. Basel, Switzerland: 68th FIP World
Congress of Pharmacy and Pharmaceutical Science; 2008.
51. Torre C, Guerreiro JP, Madeira A, Lopes F, Mendes Z, Miranda A, et al.
Pharmacy-based intervention in COPD patients – Portuguese pharmacists
can effectively improve inhalation technique! Dublin, Ireland: 73rd World
Congress of Pharmacy and Pharmaceutical Sciences; 2013.
52. Harmon M, Pogge E, Boomershine V. Evaluation of a pharmacist-led, 6-
month weight loss program in obese patients. J Am Pharm Assoc (2003).
2014;54(3):302–7.
53. Mehuys E, Van Bortel L, De Bolle L, Van Tongelen I, Annemans L, Remon JP,
et al. Effectiveness of pharmacist intervention for asthma control
improvement. Eur Respir J. 2008;31(4):790–9.
Félix et al. BMC Health Services Research  (2017) 17:606 Page 11 of 12
54. Hogue MD, Grabenstein JD, Foster SL, Rothholz MC. Pharmacist
involvement with immunizations: a decade of professional advancement. J
Am Pharm Assoc (2003). 2006;46(2):168–79. quiz 79-82
55. Gorecki PK. Do you believe in magic? Improving the quality of pharmacy
services through restricting entry and aspirational contracts, the Irish
experience. Eur J Health Econ. 2011;12(6):521–31.
56. Blalock SJ, Roberts AW, Lauffenburger JC, Thompson T, O'Connor SK. The
effect of community pharmacy-based interventions on patient health
outcomes: a systematic review. Med Care Res Rev. 2013;70(3):235–66.
57. Regime jurídico das farmácias de oficina [in Portuguese] Act of 2007,
Decree-law No. 307/2007 (Aug 31, 2007).
58. Define os serviços farmacêuticos que podem ser prestados pelas farmácias
[in Portuguese] Act of 2007, Ordinance No. 1429/2007 (Nov 2 2007).
59. Ministry of Health, Associação Nacional das Farmácias (ANF). In: Acordo
entre o Ministério da Saúde e a Associação Nacional das Farmácias sobre a
implementação de programas de Saúde Pública [in Portuguese]. 2014.
http://www.infarmed.pt/documents/15786/1879176/Acordo+ANF/
643b8ee1-02aa-4c6d-b1cd-507024a08680. Accessed 10 Aug 2015.
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
Félix et al. BMC Health Services Research  (2017) 17:606 Page 12 of 12
